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The results we have just arrived at afford a conclusive proof of the Law of the Inverse Square. The results that JrHan$ or ^r3siii<£ are constant, and that tan 0/taii <j>r ~~ 2
have both been arrived at on the assumption that the law of force between two poles is that of the inverse square. Experiment proves these results true, and we infer therefore that the inverse square law is true also. Now it is possible to arrange apparatus to measure the deflexions with much greater accuracy than with the magnetometer just) described, when this is done the law is very fully verified.
Gauss, the great German magnetician, shewed that if we suppose the law of force between two poles to be l/rn instead of I/?*2, then the accurate tangent formula for the two positions become
tan 0 = I^r-P**1) + L3r~(n+V + ... and                          tan 0'= L^r-fr+V + L3'r~(n+V + . . . ,
where Z1, £/ are numerical coefficients depending on the magnetic moment, and on the controlling force, and where L-JL^—n.
Now Gauss found as the result of his experiments that he could express tan 0 and tan <f>' by the two series
tan 0 = 0-086870r~3-0-002185r~s and                       tan 0'=0'043435r-3 + O002449r-5,
and these held for values of r from about 1 to 4 metres.
These formulae contain a double verification of the law. In the, first, place the value of n+ 1 is 3, or n is equal to 2.
In the second the ratio of LJL^ which by theory is -;/, is
•086870/ -0043485, and this also is exactly 2.
Thus we may infer from these experiments that to a very high dcgren of accuracy the force between two magnetic poles is inversely proportional to the square of the distance between them.